Postnatal corneal transparency, keratocyte cell cycle exit and expression of ALDH1A1.
Recent studies have shown that rabbit corneal keratocytes abundantly express two water-soluble proteins, transketolase (TKT) and aldehyde dehydrogenase class 1A1 (ALDH1A1), in vivo and that these proteins may contribute to corneal transparency at the cellular level. The purpose of this study was to determine the relationship between the expression of these proteins and the development of postnatal corneal transparency. Rabbits 1 day to 42 days of postnatal age were evaluated by in vivo confocal microscopy (CM) to measure corneal epithelial thickness, stromal thickness, and corneal haze. Selected corneas were then processed for immunocytochemistry and Western and Northern blot analyses, to determine stromal cell density, cell cycle entry, and expression of ALDH1A1 and TKT. Quantitative measurement of corneal haze showed that the postnatal cornea was hazy after birth and became transparent during the first weeks after eyelid opening. Development of transparency was associated with decreased cytoplasmic light-scattering from postnatal corneal stromal cells, with the appearance of nuclear light-scattering after eyelid opening. Four days after birth, stromal cell density decreased rapidly, and the cells became quiescent, showing decreased staining by Ki67, a cell cycle marker. Whereas expression of TKT showed a gradual increase after birth, ALDH1A1 showed a marked increase after eyelid opening, and the combined expression significantly correlated with the reduction in light-scattering by postnatal stromal cells. The data suggest that development of postnatal corneal transparency is associated with decreased keratocyte density and quiescence and the expression of TKT/ALDH1A1.